Protective effects of human recombinant MnSOD in adjuvant arthritis and bleomycin-induced lung fibrosis.
We have previously shown that human recombinant methionyl manganese superoxide dismutase (MnSOD) is more efficient than CuZnSOD as an anti-inflammatory agent in a model of acute inflammation (Carrageenan-induced paw edema). This effect was attributed to the prolonged half-life of MnSOD in blood (t1/2 = 6 h vs. 10 min, respectively). In the present study, the two enzymes were compared in terms of their effectiveness in two systems: (1) Adjuvant-induced arthritis in rats, which is considered to be a model for the chronic situation of rheumatoid arthritis and (2) Bleomycin-induced lung fibrosis, which is a chronic situation believed to be mediated by oxygen free radicals. Rats inflicted with adjuvant arthritis were treated during the period of maximal joint swelling (Days 15-21 after adjuvant injection) with MnSOD or CuZnSOD (12 to 50 mg/kg, i.p. daily). MnSOD administration resulted in a 50-75% reduction of paw swelling, as well as inhibition of the elevation of serum globulins. A similar treatment with CuZnSOD gave merely marginal effects. In the second system, lung fibrosis was induced in rats by intratracheal administration of bleomycin. MnSOD (50 mg/kg, s.c.), administered 2 h before and then 2 and 4 days after bleomycin, markedly inhibited lung fibrosis, as evident from lung weight and collagen content measured by the 3rd week. By contrast, CuZnSOD administration did not give a significant effect. The results indicate that MnSOD is superior to CuZnSOD in the treatment of chronic inflammatory processes. In addition, they lend further support to the involvement of oxygen free radicals in bleomycin toxicity.